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(54) PHOSPHOR 
C57)Abstract: 

PROBLEM TO BE SOLVED: To provide a phosphor having high luminance after exposed to a plasma, and to provide a 
phosphor paste containing the phosphor. 

SOLUTION: The phosphor contains a fluorescent material comprising a compound represented by the composition 
formula: mM1 0-nM20-2M32 (wherein, M1 is two or more kinds selected from the group consisting of Ca, Sr and Ba, 
or Ca or Ba; M2 is one or more kinds selected from the group consisting of Mg and Zn; M3 is one or more kinds 
selected from the group consisting of Si and Ge; m is 0.5-3.5; and n is 0.5-2.5), and one or more kinds of activators 
selected from the group consisting of Eu and Mn as a first component, and a fluorescent material comprising an 
aluminate as a second component. The phosphor paste comprises the phosphor, a solvent and a binder. 



LEGAL STATUS 

[Date of request for examination] 24.03.2005 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



1 / 1 



2006/10/12 14:20 



(i9)h*b«mw (jp) 02) & j£f g*p & $g (a) aummrn'mmn 

#^2003 -313549 
(P2003 - 313549A) 
(43)^IBB ¥/£l5^11/3 6 B (2003. 11.6) 



(51)IntCl. 7 
C 0 9 K 11/08 
11/59 
11/64 
11/66 



CPR 
CPT 
CPM 



F I 

C0 9K 11/08 
11/59 
11/64 
11/66 



7-?3-r(##) 
J 4H0 0 1 



CPR 
CPT 
CPM 



*3E»* TfcStJR M^m<Dfk9 OL (4 5 1) 



(2i)tas#^ 


!&K2002- 122050C P2002- 122050) 


(71) WfiSA 


000002093 










(22)mJSH 


3f.fS.lW 4£24B (2002. 4. 24) 




*Ba&*Ktfi*i*iK:JfcS*4Tg 5S33# 






(72)SS9«? 


AS ffiU 






















(72)fSSl# 


s« « 






















(74)-ft«A 


100093285 



















(54) \sm<D&m stjt* 



(57) [S^J] 

m&^Wc) m-<D^iihX, *&fiJoSmMlO • nM2 
O • 2M302 (SC+WMUiC a, SrMtfBaA>4 
&3S¥J:D>ilk£n£ 2a«±*fcHC a £fcteB aTib 

n-5 l«£LtT&9> m«0. 5K13. 5 

0, n«0. 5.£/,±2. 5KTT*fe5. ) Tj|£*l-Mk; 

Eu> M n^bft£flU 031^3 1 fflJJUOtt 
ffi^bk3WI*JSt£. gr©^tLT7A5>S 



i^gg 2003-31 3549 (P2003-31 3549A) 



[fflfJlSRl] W.-<DtfLttt.hT, ffififciSmMlO • nM2 
O • 2M302 (i^OM'teC a, S r fc«fctf B a^S, 
a*»«t OStfnS 2 a«±SfcttC a SfcttB a T?» 

£il±T?*0. M3(iS i ^Ge^gftiUOlIf 
ft -5 lttEU:T&g, mttO. 5 £A±3. 5£ITT^ 
O, nttO. 5H±2. 5 ) TSStlSft 

W^R2] *-©J*#/*=:©J*#©MJt*«5/9 
5~9 5/5T**BI*fiiaH*(Ofit3fc#:. 

[«**3] *-©J*»3&»ttrifca: (Mll-aEu a ) (M2 
1-bMnb) M 3 206 (SC*©Ml, M 2 *5«fcZ/M3ttMIBt 
HDfcSefctfU attO£U:0. 5OTT*0, b«0 
£t±0. 5£TFT*«3. (Xa+bT&S. ) T?«*n 
a»ffi*#"rs«3tt«lKT»S|||*3fi 1 Sfctt 2 ke* 
©&##. 

[ft*>g4] g-CWI^Cai-c-dSrcEud 
MgS i 2 0 6 (StCctiO&l±0. l£t~FT?*9. d 
Ii0i0^<0. ) T^$ft£ffifijc£ 

.Mlfi^UASO^lU^ P (M'll-cEu e ) O 
• q (M5l-fMnf) O • r A 1 2O3 (^©M^SC 
a. S r&ZitfB ad^&5»«t OltftlS 

IW±TJ5 0, pttO. 5«±1. 5JJtTT&9, qtt 
0. 5 6l±l. 5£ITT$0, r«4. 5£t±5. 5K 
TtabO, e(i0J:0^<O. 5J^TT-«.D. fttO 
<fc07C£<0. ) T^nsWJft 

CWstc^ 6 ] I=©W«a;Bai-gEugMgA 1 
IOO17 (5£<F©gte0 <fc0;*:£< 0. sj^Tt^-s.,, ) 

T*snafflfi!c*wr-6»3tttHT»*ni*« 1 ~ 5 © 

[§ft*JS7] Sfl— ©/#»<h!i|-©/##©-3^^-rft#>© 

~ 7 ©<,>f *ia»K:B*©«3te#. 

[tifjRJiS 9] B»*IS 1 ~ 8 ©^TftfrtClBfW^ft&i: 
[0 0 0 1 ] 

( 55 W © m -T 5 ft ffi # IF ] * 55 91 « £ ft {* fe «t yc ffi ft \¥ 



(2) 

[0 0 0 23 

[«!*©««] %.%m*. mmi. «ft3?s, xi^s 

T>>5. ^7X7r^^K (PDP) ^#75 > 

I:J:oTIEJ ft 55ft T -6 «ft# UtT C ft 6 m ^ 
3. 0>JAtf, 7;R>Stf»Ti&5BaMgAl,o 
O17 : Eu*^M3l£#tLT, g£i£&ft#T&& 
CaMgSi 2 0 5 :Euii5tM3t#iU, Zn 2 S 
.o i0 4 :Mn*%MMtLT, ^SIS^*^ 
S (Y, Gd) BO3 : EutfjfcfefliJtetttbTSIflift; 

55ftsitTffl{::ffln£ftT^&. . 
[0003] x^ssnttasajt^tt 

3t#CD»«*tfi<»:*i:lr»'5iaiH36»*ofc. 
20 [0 0 0 4] 

[0 0 0 5] 

<fc»£©ffij**3rr-6^r 

[0 0 0 6] f&fc%*«W«, g-©^<tLT, ffi 
J&itmMlO • nM2o • 2M3c>2 (^^©MHiC a. 
S r*±tfBai»6ft5lfJ:i31tfn5 21H±$fett 
C aJtliB aT260. M2«Mg:feJ;tfZ 
SiOI(ini>lttt±T*l3, M3ttSi4oJ;^Ge 
A^WffiDiatlSliftmt)- mBO. 5^ 
±3. 5J^TT&0, nttO. 5Ki,±2. 

[0 0 0 7] 

TZ>. #f5fJ©3tftffc«. ffl^mM'O- nM2o- 2 
M302T«$tl*{t^«jtZftJSffli:LTE u. Mn*b 
ft4fflU:g»tfft-& 1 ffli«±7^W£ftT&-53*ft*!lK 

mtt'PVMUtC a . Sr *3J;^B a A^/cC^ffif-J: <0 
so il W*n -S 2 1ffiJ£JLt ^tlJCaSfc li BatW, M 2 ti 



¥i ffi 2003-31 3549 (P2003-3 1 3549A) 



3 

So M3«S i*«ttfGe*5S4»itHtfn61I 

£U:"T?»S. mttO. 5£t±3. 5 BUTT* 0. n 

0. 5£l±2. 5«TT*5. m, n^±IBI6H^T$> 

[0 0 0 8] ^TttlKAliLTti, ffij&jt (Mh-aE 
u a ) (M2l-bMn b ) M3206 (A+CDM 1 . M 2 ;fc«fctf 
M3ttl»BtHi;****U, alJOBliO. 5J^TT 
bteOfit±0. 5«TT$>0> 0<a + bt?35 

£>K:0fl;L< te:, a^Cai-c-jSrcEudMgS \ % 
0 6 (£+©cttO£U:0. 1JKTT*0. d«0<kD 
*£<0. ) T*Stl*ttfi!c*#-r-6m 

ftWST&So 
[0 0 0 9] jEKHOSttttCtt. ±EAl©fl&IC. 7 

#-e3l>tl\i&\Zlgfet<tl-t3.*<*ifi* StfifcaSp (M4l-eEu 
e) O • q (M^l-fMnf) O • r A 1 2O3 (^©M* 
BCa, S r&cfctfB ai^a«S<kOI(ins UK 

&l«JJ(JbT&D, pttO. 5£Lbl. 5«TT-$>0> 
qUO. 5H±1. 5E(TT*0, rte4. 5£JUL5. 
5£lTT'$>ip, eli0i^f<0. 5«TTa£D, f 
■tt 0 -J:-*) *•#«■ 0-r -1 KT-T'$)Sv-) TS^iasa^* 

-So ) *W*b<, ffil#5$B ai-gEugMgA 1 10O17 
(it , t , ©gtt0«fc0**< 0. ) T'*$ 

[0 0 10] *«W©»3t#:fc*S^T, m^ftKAl/ 
&3fc#)ftBl©aSJfcte5/9 5~9 5/5W*6ffl*W 
SL<, 2 0/8 0-9 0/10©fti!l«$il:!if$L 
<, 3 0/7 0~8 5/ 1 5CO^ffl^$b(C»*L^o 
!MMffAl/tt3feftKBl0ttJtft*5/9 5<fc9*# 

g&©WS*<<g; < *3-€-tl*i* -So 
[0011] Sfc. BlcSSti 

[0 0 12] &£*3891©&3tt#©»iS:*i£»C"PC>TiB 
Sfi^t 5 C 1 1: i 0 ft5 C t s. rg^-rs^fe 

[0013] :;t-. «3tt**A«n. WAtf. 

&ft«)l&ftTft-jT, JftfifclliOS^fSA'tftO 
5 *H£ttS jftfiRT* c > led: 13 Hifi-T* :t*'Tt 



±) l*S£i&> 58B£t&. ADy>{btt, ->i 

HiSi^g (9 9. 9X«±) 0»^«*««fflT*S. "7 
£f*->2A«, 3E«HR£LTH, K*>Eg (9 9%K±) 

ft (9 9%£U) ©»fll«*««[fflT#*. frl"**, y 
;pv-"}A$>£LTtt, KijsEK (9 9%£i±) ©TKSf^k 
■0 Any>ftD, ya^ilfti'iS 

• iT»iHft*lCS; 0 3 « t>0» tftUtXKK (9 9 
XEU) ©SMMfcsWefflT?**. #S$J<h&£>:i-Dtr 

[0 0 14] M>fc^ftAlte±f2<fc£^£fifa£©fflj&i: 

tf i o o owe i 5 o or©iusieffl{cTi~i o o 
l»|IM*»3fr*i:tKJ:0*«MK*»t*flBt*KAi«« 

ft^nso *mtm. mmm., >\u?y{cm. 

*^©WJC, 6 0 0*C*^9 0 0 

[0 0 15] fi3toffAl£8£-r«fctt0ftj££Efl4( 
30 $0. 1-1 0#«%^tfS*^7JU:i>^©«7T;t£^ 

[0 0 16] ±E#ffiK:T»&ft.&ai3fcWfltA 

S. #&tlfc^«J*Al©»S*tt*iB«>*fc«)tr, PI 

40 [0 0 1 7] ^IC, *«WCfcWam3t«)»Bl©«ifi 
*ttlCOl/»T»lWr*. m7t#lSBl©i?ifi*fttt4#tC 

B 1 CD 5 *» * L^ffijSSWTSmftfoK B 2^ 

AliLT. i«iiseffi (9 9%J^±) ©7K^fb^. KiK 

L»it«»Ctt*) 5*t>©^*fcttMttlS (9 9. 9%« 
so ±) ©^t^^'fit-fflT^-S. V^*x<5A8K<i:LTte. 



nm 2003-31 3549 (P2003-31 3 549A) 



5 

□ y > {fcft . x a. £ Hififc t*i«ST"#fi¥ LSHt^ <o 

T**. 7;U5=.">A«tLTtt. i^MS (9 9%JW 
±) ©**fls*, RBt&, ffig?i£, Aay^ifc, ->a 

MM& (9 9K6U:) ©*ft«3&««[fflT**. ftJSJWt 

asa-ntr^AS^trfffsftLTtt. s»ea (99% 

[0018] aj(Hi:£*«)fi£*i£, MAtifi 0 0 or 
frt> 1 5 0 or©?aa®HtcT 1 ~ 1 0 0 mffl&i&?z> 

Lwtmztz 0 -5 *fc£*>*ffl *^^©m 
tc« 0y*jf 6 0 0 or©as®HicT<s^-r 

[0 0 19] S3t«l*Bl*«ift-r*fc«>OttsK»Ha 

* 0 . 1 ~ 1 % ^ tr gSK 5 7 ;p p* >^ ©«7ctt # 

[0 0 2 0] ±E2r8sfcT»5tlSSI3fc*!lKB 
[0 0 2 1 ] *»W©S5t*^-X hC^HTK 

mmtju ^©uftte^-x hira« 

[0 0 2 2] #fg93©SI##:^-X Hii^QCDA'-r >y 
[0 0 2 3] /H>^-tlTB, -feJUP-X&MSI 

(x^-tr^p-x, s5=-;nz;i/D — x. rhotfa 
— x, T-tr^JHiJl/a— 7.. -fe;i/P— X7°d tf^-T-- 

x, ^>->*;l/-tr;i'D-x. ^tt-fc>il<a-x&<t:) . 7 ? 



(4) 

U-K ^fJM^^Ul'-h, X^;U7£"JU-K 
IfJW^i"JU-h, 7 p ntf;i/7i7 U h< zfu\d 

P^M^^UU-h, n-^f;i/71"JI/-K n- 
^fJM^j"Jl/-h. tert-^7?'Jl/- 
K t e r t-yf;P/^^Ul/-h, 2-kh'P*y 
Xf^T^'J V- K 2 - h FD + y'IfJW^^iJ U 

-K 2-kKD^ae;P7i?Ul/-t«. 2-th' 
□+^pt:w^? , ji/-K ^>v;i/7? u u- 

K 7i;^y^??'ji/-K -f y#;px;i/7^ u u 

UU-K X^UX a-^?;PX?U>7i"J;U75 
h\ ;**7£ U;P75 h\ 7^'Jo-HJ;i^ *^7f 
ij P- h U /Mt£ 5 ^ <T>'>ti < HOI 

^fr) , x^u>-»Kif-ji.*a^(w»re, #'jex 

a-jk 9u^>*«is, ^75>JSlSflt, xx/-;u 

20 [0 0 2 4] »S>Jtb.Ttt, &\7<.Uim7 )Vzi-)V<Do 
SStl^v*-;!/^ h U^--;i/^t*©^ffi7Jl/P— ; 

7^p-^*x-x;Ht*3ct^/$7c«xx^;HbLfc 
its® (ifi/'^^ijp-ii'tyj^+jn-f^ x 

f l/>^iJ P-^y7^+;H-fik X^V>^U P 
-^7JU+;UX-^;U7-t5 L - h, yIfl/>^U P- 

-;p->*7^+;ux-^;i/ > 7 p ptfi/>^u p— ;u^y 7 
M^x-f*, x'p tf u p -;i^>*7;p*;px- 
30 ^ju, -/ptf u>yj p— ;i/7;i/^;i/7-fe^- h) ^t* 

[0 0 2 5] J^±©J;p(CLTt#e.n^*^BJ©^3 , d#: 

^- x h £ l fc« fcji^-r * myt& * fc « *fgB^ co 

T) . «3tffltSfe*LT5 0 0rgJtTSfc$affiL.TA-r 
> £^*f ^> C £ fC«t 0 f^^tltSIi^- 

40 fciS^ 0 Sot, ^BIOl^S P D P feiDtf 

A ttft T # ft © fi H P D P H J; tJCft ^ X 7 > 7>'Hii T 

[0 0 2 6] *5E^O»5t«:ttKffi*^«J!JiW©«l^ 

Lfc. ^3t*T. &3£3!S*. X^3S3SS. CR Trifle 
so [0 0 2 7 ] 



ftffl 2003-31 3549 (P2003-31 3549A) 



7 

\tu^. skTaMtn* tt«wuc*^T, %.ytfo<DM&. 

©«l5£te. 6. 7 P a (5X 1 0" 2 To r r) KT©H 
SHrtTS^Cl^yV 1 4 6 nm7>y (^7->^-* 
HO0 1 2S) ^fflUT^«M^IWlT 

[0 0 2 8] itttfll 1 
#fi^3t^B ao.9Euo. lMgA 1 loOn (T^— ^Sl 
fftO. 4wm) ^t(:^iT5 0 0tt3 0»fl 
«»UTiWBaSffofc«, JE^JrtU 3. 2PaT5ft 
8%Xe-9 5 N e ©a^of B^t L , 
5 0W©^7XVI; 1 5 #RS3mg m3fc#£lRHJ 
LTWftfcWJEU #6nfcWflE* 1 0 OtLt. 

[0 0 2 9] JfcttflRJ 2 
#fe^7t#:C ao. 9215 s r 0. 0485 E u 0. 03 M 6 s > 2°6 
Owm) £, ^+iCj3^T5 0 

3. 2 PaT'5M%Xe - 9 5ffc*g%N e <D»J&<Df? 

accuse u 5 oww^^xvfci 5ftmmmz-& 

gttl 0 4T$ofc. 
[0 0 3 0] HJgfaj 1 

TfflU, SJt«lR©a*ltC a 0 .9215S r 0 .0485Eu 
0. 03Mg S i 2O6/B ao.9Euo.1MgA 1 ioOi7^*5 

0/5 0 tcfc-s^kpciffsu i^;-j^ffl^Tia 

5 0 0*C-C3 0#Wft#LT»iB3*fTofc«, 

13. 2PaT5M%Xe-95M%NeOafiEffl 

»H««plOtt«U 5 owc^5Xvi:i 5#IHMS3 



(5) 

8 

ftU 1te>*lfcWSttl 2 7-C»ofc. 
[0 0 3 1 ] *J£0iJ 2 

TfflW m7t#)KoagitC a 0.9215 S r 0 .0485Eu 
0.03Mg S i 2O6/B ao.9Euo. lMgA 1 10017*^8 

0/2 0 tfc*«fc'5K:ff«U x^y-;^ffl^TK 

.0 5 0 0tT3 0»|BJfiU#LT»Maa*fTo/t«, ffi*** 
13. 2 P aT 5f «% X e - 9 5#«%N e Offlfilffl 
HBIa+tCtSBU 5 0WO^5X7l:i5»MMS 

arc »jt(*:*isitaLT»as»5£i>fciB*> 

[0 0 3 2] §HS£0iJ 3 

TfflVi. m7t%«C0ma{tC a 0.9215 S r 0 .0485Eu 
0.03Mg S i 2O6/B ao.gEuo. lMgA 1 ioOi7#*2 
20 0/8 0lCfc-5<fc5K:fF»U I^/-;l/^ffl^TlS 

5 0 0tT3 0#M«ftLT*lffl3£fTofc«, JE## 
13. 2PaT5WXe-9 5*«%NeOMffl 
#B«*ICI3BL> 5 0W©^7XVC1 5»KSI$ 

[0 0 3 3] 



F5 — A(##) 4H001 CA02 CA04 CA05 XA08 XA12 
XA14 XA20 XA30 XA32 XA38 
XA56 YA25 YA63 



JP,2003-313549,A [CLAIMS] 



* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



- CLAIMS 



tClaim(s)] 

[Claim 1] as the first component — empirical formula mM1 0-nM20.2M302 (M1 in a formula — calcium — ) It is two or 
more sorts chosen from the group which consists of Sr and Ba f or calcium or Ba. M2 is one or more sorts chosen from 
the group which consists of Mg and Zn, M3 is one or more sorts chosen from the group which consists of Si and 
germanium, m is 3.5 or less [ 0.5 or more ], and n is 2.5 or less [ 0.5 or more ]. The fluorescent substance characterized 
by including the fluorescent material which consists of one or more sorts of activators chosen from the group which 
consists of the compound and Eu which are expressed, and Mn, and the fluorescent material which consists of an 
aluminate as the second component. 

[Claim 2] The fluorescent substance according to claim 1 whose weight ratios of the first component / second 
component are 5 / 95 - 95/5. 

[Claim 3] The fluorescent substance according to claim 1 or 2 whose first component is the fluorescent material which 
has the presentation expressed with empirical formula (M11-aEua) (M21-bMnb) M3206 (M1, M2, and M3 in a formula 
have the same semantics as the above, and a is 0.5 or less [ 0 or more ], and b is 0.5 or less [ 0 or more ], and is 
0<a+b.). 

[Claim 4] The fluorescent substance according to claim 1 to 3 whose first component is the fluorescent material which 
has the presentation expressed with empirical formula calcium"! -c-dSrcEudMgSi 206 (c in a formula is 0.1 or less [ 0 or 
more ], and d is 0.1 or less more greatly than 0.). 

[Claim 5] the second component — empirical formula p(M41~eEue) 0~q(M51-fMnf) O-rAI 203 (M4 in a formula — 
calcium — ) It is one or more sorts chosen from the group which consists of Sr and Ba, and M5 is one or more sorts 
chosen from the group which consists of Mg and Zn. p is 1.5 or less [ 0.5 or more ], q is 1.5 or less [ 0.5 or more ], r is 
5.5 or less [ 4.5 or more ], e is 0.5 or less more greatly than 0, and f is 0.1 or less more greatly than 0. The fluorescent 
substance according to claim 1 to 4 which is the fluorescent material which has the presentation expressed. 
[Claim 6] The fluorescent substance according to claim 1 to 5 whose second component is the fluorescent material 
which has the presentation expressed with empirical formula Ba1-gEugMgAI 10O17 (g in a formula is 0.3 or less more 
greatly than 0.). 

[Claim 7] The fluorescent substance according to claim 1 to 6 one of whose first [ an average of ] particle diameter is 
5 or less times of another first [ an average of ] particle diameter among the first component and the second 
component. - ~ - 

[Claim 8] The fluorescent substance according to claim 1 to 7 which is an object for vacuum-ultraviolet-radiation 
excitation light emitting devices. 

[Claim 9] The fluorescent substance paste characterized by including a fluorescent substance, a solvent, and a binder 
according to claim 1 to 8. 
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. DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fluorescent substance and a fluorescent substance paste. 
[0002] 

[Description of the Prior Art] The fluorescent substance is used for a fluorescent lamp, a noctilucence display, X-ray 
inspection equipment, CRT, a vacuum-ultraviolet-radiation excitation light emitting device, etc. It is objects for 
vacuum-ultraviolet-radiation excitation light emitting devices, such as a plasma display (PDP) and a rare-gas lamp, and 
the fluorescent substance which is excited by vacuum ultraviolet radiation and emits light is already known. For 
example, as a blue fluorescent substance, B03:Eu whose Zn2Si04:Mn CaMgSi206:Eu which is a silicate fluorescent 
substance is a borate fluorescent substance as a green fluorescent substance as a blue fluorescent substance (Y, Gd) 
is put in practical use as a red fluorescent substance, and BaMgAMOOl 7:Eu which is an aluminate fluorescent 
substance is used for vacuum-ultraviolet-radiation excitation light emitting devices, such as PDP and a rare-gas lamp. 
[0003] However, since light was emitted by the light which a vacuum-ultraviolet-radiation excitation light emitting 
device generates the plasma by discharge in rare gas, irradiates the vacuum ultraviolet radiation emitted from the 
plasma at a fluorescent substance, excites a fluorescent substance, and is emitted from a fluorescent substance, the 
fluorescent substance was exposed to the plasma and had the problem that the brightness of the fluorescent 
substance after plasma exposure became low. 
[0004] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the fluorescent substance paste with 
which it comes to contain the fluorescent substance with high brightness and this fluorescent substance after plasma 
exposure. 
[0005] 

[Means for Solving the Problem] As a result of this invention persons' repeating research wholeheartedly that the 
above-mentioned technical problem should be solved under this situation, the fluorescent substance containing both 
the fluorescent material which consists of an aluminate, and the fluorescent material which consists of a silicate which 
has a specific presentation came to complete a header and this invention for the brightness after plasma exposure 
being high. 

[Q006] namely, this invention — as the first component — empirical formula mM1 0-nM20.2M302 (Ml in a formula — 
calcium — ) It is two or more sorts chosen from the group which consists of Sr and Ba, or calcium or Ba. M2 is one or 
more sorts chosen from the group which consists of Mg and Zn, M3 is one or more sorts chosen from the group which 
consists of Si and germanium, m is 3.5 or less [ 0.5 or more ], and n is 2.5 or less [ 0.5 or more ]. The fluorescent 
substance containing the fluorescent material which consists of one or more sorts of activators chosen from the group 
which consists of the compound and Eu which are expressed, and Mn, and the fluorescent material which consists of an 
aluminate as the second component is offered. Moreover, this invention offers the fluorescent substance paste 
containing the fluorescent substance, solvent, and binder of the above-mentioned publication. 
[0007] 

[Embodiment of the Invention] This invention is explained in detail below. The fluorescent substance of this invention 
contains the fluorescent material (it may be called "a fluorescent material A1 " below) which one or more sorts chosen 
from the group which becomes the compound expressed with empirical formula mM1 0-nM20.2M302 from Eu and Mn 
as an activator come to contain. M1 in said formula is two or more sorts chosen from the group which consists of 
calcium, Sr, and Ba, or calcium or Ba. M2 is one or more sorts chosen from the group which consists of Mg and Zn. M3 
is one or more sorts chosen from the group which consists of Si and germanium, m is 3.5 or less [ 0.5 or more ], and n 
is 2.5 or less [ 0.5 or more ]. m and n — the above — the brightness of the fluorescent substance after plasma 
exposure becomes it low that it is out of range. 

[0008] As a fluorescent material A1, it is empirical formula (M11-aEua) (M21-bMnb) M3206 (M1, M2, and M3 in a 
formula have the same semantics as the above), a is 0.5 or less [ 0 or more ], and b is 0.5 or less [ 0 or more ], and is 
0<a+b. The fluorescent material which has the presentation expressed is desirable still more desirable, and it is 
empirical formula calcium1-c-dSrcEudMgSi 206 (c in a formula is 0.1 or less [ 0 or more ], and d is 0.1 or less more 
greatly than 0.). It is the fluorescent material which has the presentation expressed. 

[0009] The fluorescent material (it may be called "a fluorescent material B1" below) which consists of an aluminate is 
included in the fluorescent substance of this invention besides the above A1. although it will not be limited especially if 
it is the fluorescent substance which consists of an aluminate — empirical formula p(M41-eEue) 0-q(M51-fMnf) O-rAI 
203 (M4 in a formula — calcium — ) It is one or more sorts chosen from the group which consists of Sr and Ba, and 
M5 is one or more sorts chosen from the group which consists of Mg and Zn. p is 1.5 or less [ 0.5 or more ], q is 1.5 or 
less [ 0.5 or more ], r is 5.5 or less [ 4.5 or more ], e is 0.5 or less more greatly than 0, and f is 0.1 or less more greatly 
than 0. The fluorescent material which has the presentation expressed (it may be called "fluorescent material B-2" 
below) It is desirable and the fluorescent material which has the presentation expressed with empirical formula 
Ba1-gEugMgAl 10O17 (g in a formula is 0.3 or less more greatly than 0.) is still more desirable. 
[0010] In the fluorescent substance of this invention, the weight ratio of the fluorescent material A1 -/fluorescent 
material B1 has the desirable range of 5 / 95 - 95/5, its range of 20 / 80 - 90/10 is still more desirable, and its range 
of 30 / 70 - 85/15 is still more desirable. There is a possibility that the brightness after plasma exposure may become 
low when smaller than 95/5 when the weight ratio of the fluorescent material A1 -/fluorescent material B1 is larger 
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than 5/95. 

[001 1] Moreover, it is desirable that the first [ an average of ] particle diameter of one of fluorescent materials is 5 or 
less times of the first [ an average of ] particle diameter of another fluorescent material among a fluorescent material 
A1 and a fluorescent material B1. 

[0012] Next, the manufacture approach of the fluorescent substance of this invention is explained. The fluorescent 
substance of this invention can be obtained by mixing a fluorescent material A1 and a fluorescent material B1. 
Especially as an approach of mixing, although not limited, the stirring method usually used industrially, the ball mill 
method, the 3 roii-miil method, etc. can be illustrated. Moreover, fluorescent substances other than A1 and B1 may be 
mixed. 

[0013] Here, a fluorescent material A1 is the mixture of metallic compounds, and can be manufactured by calcinating 
the mixture which can serve as a fluorescent material A1 by baking, the compound which decomposes at elevated 
temperatures, such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an oxalate, 
and can turn into an oxide as the source of calcium for manufacturing a fluorescent material A1, the source of 
strontium, and a source of barium — or the oxide of a high grade (99.9% or more) can be used. Or it decomposes at 
elevated temperatures, such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an 
oxalate, and cannot become an oxide as the source of magnesium, and a source of zinc, the oxide of a high grade (99% 
or more) can be used. Or it decomposes at elevated temperatures, such as a hydroxide of a high grade (99% or more), a 
carbonate, a nitrate, a halogenide, and an oxalate, and cannot become an oxide as the source of silicon, and a source of 
germanium, the oxide of a high grade (99% or more) can be used. Or it decomposes at elevated temperatures, such as a 
hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an oxalate, and cannot become an 
oxide as the europium used as an activator, and a raw material containing manganese, the oxide of a high grade (99% or 
more) can be used. 

[0014] A fluorescent material A1 can be manufactured by carrying out weighing capacity, blending, mixing and 
calcinating the above-mentioned compound so that it may become a predetermined presentation. The ball mill usually 
used industrially, a V shaped rotary mixer, or stirring equipment can be used for mixing of these compounds. After 
mixing, the fluorescent material A1 in this invention is obtained by calcinating in a 1000 to 1500 degrees C temperature 
requirement for 1 to 1 00 hours. When the compound which decomposes at elevated temperatures, such as a hydroxide, 
a carbonate, a nitrate, a halogenide, and an oxalate, and can turn into an oxide is used, it is also possible to carry out 
temporary quenching before this baking in a 600 to 900 degrees C temperature requirement. 
[0015] Especially as a firing environments for manufacturing a fluorescent material A1, although not limited, it is 
desirable to calcinate hydrogen by the reducing atmosphere of the nitrogen 0.1-10 volume % Included, an argon, etc., for 
example. Moreover, any of an atmospheric-air ambient atmosphere and a reducing atmosphere are sufficient as the 
ambient atmosphere of temporary quenching. Moreover, in order to promote a reaction, the flux of optimum dose may 
be added. 

[0016] Furthermore, the fluorescent material A1 obtained by the above-mentioned approach can be ground using a ball 
mill, a jet mill, etc. Moreover, it can wash and classify. Re-baking can also be performed in order to raise the 
crystallinity of the obtained fluorescent material A1. 

[0017] Next, the manufacture approach of the fluorescent material B1 in this invention is explained. Although especially 
the manufacture approach of a fluorescent material B1 is not limited, it is the mixture of metallic compounds and can 
manufacture by calcinating the mixture which can serve as a fluorescent material which consists of an aluminate by 
baking. For example, in order to obtain the mixture of the metallic compounds for manufacturing fluorescent material 
B-2 which has a desirable presentation among fluorescent materials B1, or it decomposes at elevated temperatures, 
such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an oxalate, and cannot 
become an oxide as a source of barium, the oxide of a high grade (99.9% or more) can be used. Or it decomposes at 
elevated temperatures, such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an 
oxalate, and cannot become an oxide as a source of magnesium, the oxide of a high grade (99% or more) can be used. 
Or it decomposes at elevated temperatures, such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, 
a halogenide, and an oxalate, and cannot become an oxide as a source of aluminum, the oxide of a high grade (99% or 
more) can be used. Or it decomposes at elevated temperatures, such as a hydroxide of a high grade (99% or more), a 
carbonate, a nitrate, a halogenide, and an oxalate, and cannot become an oxide as a raw material containing the 
europium used as an activator, the oxide of a high grade (99% or more) can be used. The mixture of metallic compounds 
is obtained by carrying out weighing capacity and mixing the above-mentioned compound so that it may become a 
predetermined presentation. The ball mill usually used industrially, a V shaped rotary mixer, or stirring equipment can be 
used for mixing. 

[0018] A fluorescent material B1 is obtained by calcinating the mixture of metallic compounds in a 1000 to 1500 
degrees C temperature requirement for 1 to 100 hours. When the compound which decomposes at elevated 
temperatures, such as a hydroxide, a carbonate, a nitrate, a halogenide, and an oxalate, and can turn into an oxide is 
used, it is also possible to carry out temporary quenching before this baking in a 600 to 900 degrees C temperature 
requirement. 

[0019] Especially as a firing environments for manufacturing a fluorescent material B1, although not limited, it is' 
desirable to calcinate hydrogen by the reducing atmosphere of the nitrogen 0.1-10 volume % Included, an argon, etc., for 
example. Moreover, any of an atmospheric-air ambient atmosphere and a reducing atmosphere are sufficient as the 
ambient atmosphere of temporary quenching. Moreover, in order to promote a reaction, the flux of optimum dose may 
be added. 

[0020] Furthermore, the fluorescent material B1 obtained by the above-mentioned approach can be ground using a ball 
mill, a jet mill, etc. Moreover, it can wash and classify. Re-baking can also be performed in order to raise the 
crystallinity of the fluorescent substance obtained. 

[0021] Next, the fluorescent substance paste of this invention is explained. When the fluorescent substance paste of 
this invention can be used like the conventional fluorescent substance paste and calcinated including the fluorescent 
substance, solvent, and binder of this invention, it is a fluorescent substance paste with which the fluorescent 
substance of this invention remains. 

[0022] The fluorescent substance paste of this invention can be manufactured by the well-known approach using a 
well-known binder and a well-known solvent. For example, a fluorescent material A1, a fluorescent material B1, a 
binder, and a solvent can be obtained'by mixing using a ball mill, 3 roll mills, etc. 
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[0023] as a binder — cellulose type resin (ethyl cellulose and methyl cellulose — ) A nitrocellulose, an acetyl cellulose, 
cellulose propionate, Hydroxypropylcellulose, butyl cellulose, benzyl cellulose, acrylic resin (an acrylic acid and a 
methacrylic acid — ), such as a denaturation cellulose Methyl acrylate, methyl methacrylate, ethyl acrylate, Ethyl 
methacrylate, propylacrylate, propyl methacrylate, Isopropyl acrylate, isopropyl methacrylate, n-butyl acrylate, N-butyl 
methacrylate, tert-butyl acrylate, tert-butyl methacrylate, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 
2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate, Benzyl acrylate, benzyl methacrylate, phenoxy acrylate, 
Phenoxy methacrylate, isobornyl acrylate, isobornyl methacrylate, Glycidyl methacrylate, styrene, alpha-methyl-styrene 
acryiamide, At ieast one sort of polymers of the monomers, such as meta-acrylamide, acrylonitrile, and 
meta-acrylonitrile, Ethylene-vinylacetate copolymer resin, a polyvinyl butyral, polyvinyl alcohol, propylene glycol, 
urethane system resin, melamine system resin, phenol resin, etc. are mentioned. 

[0024] the compound (ethylene glycol monoalkyl ether — ) which etherified and/or esterified as a solvent 
polyhydric-alcohol; alcohol, such as diol represented by thing; ethylene glycol and the glycerol of a high-boiling point, 
for example among monohydric alcohol, and triol Ethylene glycol dialkyl ether, ethylene glycol alkyl ether acetate, 
Diethylene-glycol monoalkyl ether acetate, the diethylene-glycol dialkyl ether, propylene glycol monoalkyl ether, the 
propylene glycol dialkyl ether, propylene glycol alkyl acetate, etc. are mentioned. 

[0025] The fluorescent substance which remains after calcinating the fluorescent substance paste of this invention 
obtained as mentioned above, or the fluorescent substance of this invention has the high brightness after plasma 
exposure, in manufacture of PDP and a rare-gas lamp, although the process which installs a fluorescent substance by 
adding a binder to a fluorescent substance, mixing with a solvent (namely, a fluorescent substance paste — carrying 
out), applying to a light-emitting part, heat-treating at about 500 degrees C, and removing a binder is common, the 
brightness after this heat treatment of the fluorescent substance of this invention is also high. Therefore, since long 
PDP and the long rare-gas lamp of a life can be realized by high brightness when the fluorescent substance of this 
invention is used for vacuum-ultraviolet-radiation excitation light emitting devices, such as PDP and a rare-gas lamp, it 
is suitable as an object for vacuum-ultraviolet-radiation excitation light emitting devices. 

[0026] The fluorescent substance of this invention can be excited with ultraviolet rays, X-rays, electron rays, etc. 
other than a vacuum ultraviolet area, and can be used for the fluorescent lamp and noctilucence display which made 
the ultraviolet rays, X-rays, and electron rays other than a vacuum ultraviolet area the source of excitation, X-ray 
inspection equipment, CRT, etc. 
[0027] 

[Example] Next, although an example explains this invention in more detail, this invention is not limited to these 
examples. In the following examples and the example of a comparison, measurement of the brightness of a fluorescent 
substance was performed by using an excimer 146nm lamp (the USHIO, INC. make, H0012 mold) for a fluorescent 
substance within the vacuum tub below 6.7Pa (5x10-2Torr), and irradiating vacuum ultraviolet radiation. 
[0028] After heat-treating by holding example of comparison 1 blue fluorescent substance Ba0.9Eu0.1 MgAl 10O17 (first 
[ an average of ] particle diameter of 0.4 micrometers) for 30 minutes at 500 degrees C in air, the pressure installed 
into the ambient atmosphere of a presentation of 5 volume %Xe-95 volume %Ne by 1 3.2Pa, and made it exposed to the 
plasma of 50W for 15 minutes. The fluorescent substance was taken out, brightness was measured and the obtained 
brightness was set to 1 00. 

[0029] After heat-treating by holding for 30 minutes at 500 degrees C in air, the pressure installed example of 
comparison 2 blue'flu ore scent substance calcium0.9215Sr0:0485Eu0.03MgSi 206 (first [ an average of ] particle 
diameter of 1.0 micrometers) into the ambient atmosphere of a presentation of 5 volume %Xe-95 volume %Ne by 
13.2Pa, and made it expose to the plasma of 50W for 15 minutes. The obtained brightness was 104, as a result of taking 
out a fluorescent substance and measuring brightness. 

[0030] The fluorescent substance used in the example 2 of example 1 comparison and the fluorescent substance used 
in the example 1 of a comparison are used as the fluorescent material A1 in this invention, and a fluorescent material 
B1, respectively. Weighing capacity is carried out so that 2O6/Ba0.9Euof weight ratio 

calcium0.9215Sr0.0485Eu0.03MgSi(s)0.1MgAI 10O17 of a fluorescent material may become 50/50. After heat-treating 
by holding in air the fluorescent substance which performed wet blending and was obtained by drying using ethanol for 
30 minutes at 500 degrees C, the pressure installed into the ambient atmosphere of a presentation of 5 volume %Xe-95 
volume %Ne by 13.2Pa, and made it exposed to the plasma of 50W for 15 minutes. As a result of taking out a 
fluorescent substance and measuring brightness, light was emitted blue and the obtained brightness was 1 27. 
[0031] The fluorescent substance used in the example 2 of example 2 comparison and the fluorescent substance used 
in the example 1 of a comparison are used as the fluorescent material A1 in this invention, and a fluorescent material 
B1, respectively. Weighing capacity is carried out so that 2O6/Ba0.9Euof weight ratio 

calcium0.9215Sr0.0485Eu0.03MgSi(s)0.1MgAI 10O17 of a fluorescent material may become 80/20. After heat-treating 
by holding in air the fluorescent substance which performed wet blending and was obtained by drying using ethanol for 
30 minutes at 500 degrees C, the pressure installed into the ambient atmosphere of a presentation of 5 volume %Xe-95 
volume %Ne by 13.2Pa, and made it exposed to the plasma of 50W for 15 minutes. As a result of taking out a 
fluorescent substance and measuring brightness, light was emitted blue and the obtained brightness was 1 1 3. 
[0032] The fluorescent substance used in the example 2 of example 3 comparison and the fluorescent substance used 
in the example 1 of a comparison are used as the fluorescent material A1 in this invention, and a fluorescent material 
B1, respectively. Weighing capacity is carried out so that 2O6/Ba0.9Euof weight ratio 

calcium0.9215Sr0.0485Eu0.03MgSi(s)0.1MgAI 10O17 of a fluorescent material may become 20/80. After heat-treating 
by holding in air the fluorescent substance which performed wet blending and was obtained by drying using ethanol for 
30 minutes at 500 degrees C, the pressure installed into the ambient atmosphere of a presentation of 5 volume %Xe-95 
volume %Ne by 13.2Pa, and made it exposed to the plasma of SOW for 15 minutes. As a result of taking out a 
fluorescent substance and measuring brightness, light was emitted blue and the obtained brightness was 107. 
[0033] 

[Effect of the Invention] The brightness after plasma exposure is high, and the fluorescent substance of this invention 
is especially suitable for vacuum-ultraviolet-radiation excitation light emitting devices, such as PDP and a rare-gas 
lamp, and since it can realize the long vacuum-ultraviolet-radiation excitation light emitting device of a life by high 
brightness, it is very useful industrially. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to a fluorescent substance and a fluorescent substance paste. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The fluorescent substance is used for a fluorescent lamp, a noctilucence display, X-ray 
inspection equipment, CRT, a vacuum-ultraviolet-radiation excitation light emitting device, etc. It is objects for 
vacuum-ultraviolet-radiation excitation light emitting devices, such as a plasma display (PDP) and a rare-gas lamp, and 
the fluorescent substance which is excited by vacuum ultraviolet radiation and emits light is already known. For 
example, as a blue fluorescent substance, B03:Eu whose Zn2Si04:Mn CaMgSi206:Eu which is a silicate fluorescent 
substance is a borate fluorescent substance as a green fluorescent substance as a blue fluorescent substance (Y, Gd) 
is put in practical use as a red fluorescent substance, and BaMgAMOOl 7:Eu which is an aluminate fluorescent 
substance is used for vacuum-ultraviolet-radiation excitation light emitting devices, such as PDP and a rare-gas lamp. 
[0003] However, since light was emitted by the light which a vacuum-ultraviolet-radiation excitation light emitting 
device generates the plasma by discharge in rare gas, irradiates the vacuum ultraviolet radiation emitted from the 
plasma at a fluorescent substance, excites a fluorescent substance, and is emitted from a fluorescent substance, the 
fluorescent substance was exposed to the plasma and had the problem that the brightness of the fluorescent 
substance after plasma exposure became low. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



- EFFECT OF THE INVENTION 



[Effect of the Invention] The brightness after plasma exposure is high, and the fluorescent substance of this invention 
is especially suitable for vacuum-ultraviolet-radiation excitation light emitting devices, such as PDP and a rare-gas 
lamp, and since it can realize the long vacuum-ultraviolet-radiation excitation light emitting device of a life by high 
brightness, it is very useful industrially. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



- TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The object of this invention is to offer the fluorescent substance paste with 
which it comes to contain the fluorescent substance with high brightness and this fluorescent substance after plasma 
exposure. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



- MEANS 



[Means for Solving the Problem] As a result of this invention persons' repeating research wholeheartedly that the 
above-mentioned technical problem should be solved under this situation, the fluorescent substance containing both 
the fluorescent material which consists of an aluminate, and the fluorescent material which consists of a silicate which 
has a specific presentation came to complete a header and this invention for the brightness after plasma exposure 
being high. 

[0006] namely, this invention — as the first component — empirical formula mM1 0-nM20.2M302 (Ml in a formula — 
calcium — ) It is two or more sorts chosen from the group which consists of Sr and Ba, or calcium or Ba. M2 is one or 
more sorts chosen from the group which consists of Mg and Zn, M3 is one or more sorts chosen from the group which 
consists of Si and germanium, m is 3.5 or less [ 0.5 or more ], and n is 2.5 or less [ 0.5 or more ]. The fluorescent 
substance containing the fluorescent material which consists of one or more sorts of activators chosen from the group 
which consists of the compound and Eu which are expressed, and Mn, and the fluorescent material which consists of an 
aluminate as the second component is offered. Moreover, this invention offers the fluorescent substance paste 
containing the fluorescent substance, solvent, and binder of the above-mentioned publication. 
[0007] 

[Embodiment of the Invention] This invention is explained in detail below. The fluorescent substance of this invention 
contains the fluorescent material (it may be called "a fluorescent material A1 " below) which one or more sorts chosen 
from the group which becomes the compound expressed with empirical formula mM1 0-nM20.2M302 from Eu and Mn 
as an activator come to contain. M1 in said formula is two or more sorts chosen from the group which consists of 
calcium, Sr, and Ba, or calcium or Ba. M2 is one or more sorts chosen from the group which consists of Mg and Zn. M3 
is one or more sorts chosen from the group which consists of Si and germanium, m is 3.5 or less [ 0.5 or more ], and n 
is 2.5 or less [ 0.5 or more ]. m and n — the above — the brightness of the fluorescent substance after plasma 
exposure becomes it low that it is out of range. 

[0008] As a fluorescent material A1, it is empirical formula (M11-aEua) (M21-bMnb) M3206 (Ml, M2, and M3 in a 
formula have the same semantics as the above), a is 0.5 or less [ 0 or more ], and b is 0.5 or less [ 0 or more ], and is 
0<a+b. The fluorescent material which has the presentation expressed is desirable still more desirable, and it is 
empirical formula calcium1-c~dSrcEudMgSi 206 (c in a formula is 0.1 or less [ 0 or more ], and d is 0.1 or less more 
greatly than 0.). It is the fluorescent material which has the presentation expressed. 

[0009] The fluorescent material (it may be called "a fluorescent material B1" below) which consists of an aluminate is 
included in the fluorescent substance of this invention besides the above A1. although it will not be limited especially if 
it is the fluorescent substance which consists of an aluminate — empirical formula p(M41-eEue) 0-q(M51-fMnf) O-rAI 
203 (M4 in a formula — calcium — ) It is one or more sorts chosen from the group which consists of Sr and Ba, and 
M5 is one or more sorts chosen from the group which consists of Mg and Zn. p is 1.5 or less [ 0.5 or more ], q is 1.5 or 
less [ 0.5 or more ], r is 5.5 or less [ 4.5 or more ], e is 0.5 or less more greatly than 0, and f is 0.1 or less more greatly 
than 0. The fluorescent material which has the presentation expressed (it may be called "fluorescent material B-2" 
below) It is desirable and the fluorescent material which has the presentation expressed with empirical formula 
Ba1-gEugMgAI 10O17 (g in a formula is 0.3 or less more greatly than 0.) is still more desirable. 
[0010] In the fluorescent substance of this invention, the weight ratio of the fluorescent material A1 -/fluorescent 
material B1 has the desirable range of 5 / 95 - 95/5, its range of 20 / 80 - 90/10 is still more desirable, and its range 
of 30 / 70 - 85/15 is still more desirable. There is a possibility that the brightness after plasma exposure may become 
low when smaller than 95/5 when the weight ratio of the fluorescent material A1 -/fluorescent material B1 is larger 
than 5/95. 

[0011] Moreover, it is desirable that the first [ an average of] particle diameter of one of fluorescent materials is 5 or 
less times of the first [ an average of ] particle diameter of another fluorescent material among a fluorescent material 
A1 and a fluorescent material B1. 

[0012] Next, the manufacture approach of the fluorescent substance of this invention is explained. The fluorescent 
substance of this invention can be obtained by mixing a fluorescent material A1 and a fluorescent material B1. 
Especially as an approach of mixing, although not limited, the stirring method usually used industrially, the ball mill 
method, the 3 roll-mill method, etc. can be illustrated. Moreover, fluorescent substances other than A1 and B1 may be 
mixed. 

[0013] Here, a fluorescent material A1 is the mixture of metallic compounds, and can be manufactured by calcinating 
the mixture which can serve as a fluorescent material A1 by baking, the compound which decomposes at elevated 
temperatures, such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an oxalate, 
and can turn into an oxide as the source of calcium for manufacturing a fluorescent material A1, the source of 
strontium, and a source of barium — or the oxide of a high grade (99.9% or more) can be used. Or it decomposes at 
elevated temperatures, such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an 
oxalate, and cannot become an oxide as the source of magnesium, and a source of zinc, the oxide of a high grade (99% 
or more) can be used. Or it decomposes at elevated temperatures, such as a hydroxide of a high grade (99% or more), a 
carbonate, a nitrate, a halogenide, and an oxalate, and cannot become an oxide as the source of silicon, and a source of 
germanium, the oxide of a high grade (99% or more) can be used. Or it decomposes at elevated temperatures, such as a 
hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an oxalate, and cannot become an 
oxide as the europium used as an activator, and a raw material containing manganese, the oxide of a high grade (99% or 
more) can be used. 
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[0014] A fluorescent material A1 can be manufactured by carrying out weighing capacity, blending, mixing and 
calcinating the above-mentioned compound so that it may become a predetermined presentation. The ball mill usually 
used industrially, a V shaped rotary mixer, or stirring equipment can be used for mixing of these compounds. After 
mixing, the fluorescent material A1 in this invention is obtained by calcinating in a 1000 to 1500 degrees C temperature 
requirement for 1 to 100 hours. When the compound which decomposes at elevated temperatures, such as a hydroxide, 
a carbonate, a nitrate, a halogenide, and an oxalate, and can turn into an oxide is used, it is also possible to carry out 
temporary quenching before this baking in a 600 to 900 degrees C temperature requirement. 
. [0015] Especially as a firing environments for manufacturing a fluorescent material A1, although not limited, it is 

desirable to calcinate hydrogen by the reducing atmosphere of the nitrogen 0.1-10 volume % Included, an argon, etc., for 
example. Moreover, any of an atmospheric-air ambient atmosphere and a reducing atmosphere are sufficient as the 
ambient atmosphere of temporary quenching. Moreover, in order to promote a reaction, the flux of optimum dose may 
be added. 

[0016] Furthermore, the fluorescent material A1 obtained by the above-mentioned approach can be ground using a ball 
mill, a jet mill, etc. Moreover, it can wash and classify. Re-baking can also be performed in order to raise the 
crystallinity of the obtained fluorescent material A1. 

[0017] Next, the manufacture approach of the fluorescent material B1 in this invention is explained. Although especially 
the manufacture approach of a fluorescent material B1 is not limited, it is the mixture of metallic compounds and can 
manufacture by calcinating the mixture which can serve as a fluorescent material which consists of an aluminate by 
baking. For example, in order to obtain the mixture of the metallic compounds for manufacturing fluorescent material 
B-2 which has a desirable presentation among fluorescent materials B1, or it decomposes at elevated temperatures, 
such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an oxalate, and cannot 
become an oxide as a source of barium, the oxide of a high grade (99.9% or more) can be used. Or it decomposes at 
elevated temperatures, such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, a halogenide, and an 
oxalate, and cannot become an oxide as a source of magnesium, the oxide of a high grade (99% or more) can be used. 
Or it decomposes at elevated temperatures, such as a hydroxide of a high grade (99% or more), a carbonate, a nitrate, 
a halogenide, and an oxalate, and cannot become an oxide as a source of aluminum, the oxide of a high grade (99% or 
more) can be used. Or it decomposes at elevated temperatures, such as a hydroxide of a high grade (99% or more), a 
carbonate, a nitrate, a halogenide, and an oxalate, and cannot become an oxide as a raw material containing the 
europium used as an activator, the oxide of a high grade (99% or more) can be used. The mixture of metallic compounds 
is obtained by carrying out weighing capacity and mixing the above-mentioned compound so that it may become a 
predetermined presentation. The ball mill usually used industrially, a V shaped rotary mixer, or stirring equipment can be 
used for mixing. 

[0018] A fluorescent material B1 is obtained by calcinating the mixture of metallic compounds in a 1000 to 1500 
degrees C temperature requirement for 1 to 100 hours. When the compound which decomposes at elevated 
temperatures, such as a hydroxide, a carbonate, a nitrate, a halogenide, and an oxalate, and can turn into an oxide is 
used, it is also possible to carry out temporary quenching before this baking in a 600 to 900 degrees C temperature 
requirement. 

[0019] Especially as a firing environments for manufacturing a fluorescent material B1, although not limited, it is 
desirable to calcinate hydrogen by the reducing atmosphere of the nitrogen 0.1-10 volume % Included, an argon, etc., for 
example; Moreover, any of an atmospheric-air ambient atmosphere-and a-reducing-atmosphere are sufficient as the 
ambient atmosphere of temporary quenching. Moreover, in order to promote a reaction, the flux of optimum dose may 
be added. 

[0020] Furthermore, the fluorescent material B1 obtained by the above-mentioned approach can be ground using a ball 
mill, a jet mill, etc. Moreover, it can wash and classify. Re-baking can also be performed in order to raise the 
crystallinity of the fluorescent substance obtained. 

[0021] Next, the fluorescent substance paste of this invention is explained. When the fluorescent substance paste of 
this invention can be used like the conventional fluorescent substance paste and calcinated including the fluorescent 
substance, solvent, and binder of this invention, it is a fluorescent substance paste with which the fluorescent 
substance of this invention remains. 

[0022] The fluorescent substance paste of this invention can be manufactured by the well-known approach using a 
well-known binder and a well-known solvent. For example, a fluorescent material A1, a fluorescent material B1, a 
binder, and a solvent can be obtained by mixing using a ball mill, 3 roll mills, etc. 

[0023] as a binder — cellulose type resin (ethyl cellulose and methyl cellulose — ) A nitrocellulose, an acetyl cellulose, 
cellulose propionate, Hydroxypropylcellulose, butyl cellulose, benzyl cellulose, acrylic resin (an acrylic acid and a 
methacrylic acid — ), such as a denaturation cellulose Methyl acrylate, methyl m etna cry late, ethyl acrylate, Ethyl 
methacrylate, propylacrylate, propyl methacrylate, Isopropyl acrylate, isopropyl methacrylate, n-butyl acrylate, N-butyl 
methacrylate, tert-butyl acrylate, tert-butyl methacrylate, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 
2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate, Benzyl acrylate, benzyl methacrylate, phenoxy acrylate, 
Phenoxy methacrylate, isobornyl acrylate, isobornyl methacrylate, Glycidyl methacrylate, styrene, alpha-methyl-styrene 
acrylamide, At least one sort of polymers of the monomers, such as meta-acrylamide, acrylonitrile, and 
meta-acrylonitrile, Ethylene-vinylacetate copolymer resin, a polyvinyl butyral, polyvinyl alcohol, propylene glycol, 
urethane system resin, melamine system resin, phenol resin, etc. are mentioned. 

[0024] the compound (ethylene glycol monoalkyl ether — ) which etherified and/or esterified as a solvent 
polyhydric-alcohol; alcohol, such as diol represented by thing; ethylene glycol and the glycerol of a high-boiling point, 
for example among monohydric alcohol, and triol Ethylene glycol dialkyl ether, ethylene glycol alkyl ether acetate, 
Diethylene-glycol monoalkyl ether acetate, the diethylene-glycol dialkyl ether, propylene glycol monoalkyl ether, the 
propylene glycol dialkyl ether, propylene glycol alkyl acetate, etc. are mentioned. 

[0025] The fluorescent substance which remains after calcinating the fluorescent substance paste of this invention 
obtained as mentioned above, or the fluorescent substance of this invention has the high brightness after plasma 
exposure, in manufacture of PDP and a rare-gas lamp, although the process which installs a fluorescent substance by 
adding a binder to a fluorescent substance, mixing with a solvent (namely, a fluorescent substance paste — carrying 
out), applying to a light-emitting part, heat-treating at about 500 degrees C, and removing a binder is common, the 
brightness after this heat treatment of the fluorescent substance of this invention is also high. Therefore, since long 
PDP and the long rare-gas lamp of a life can be realized by high brightness when the fluorescent substance of this 



2/3 



2006/10/12 14:25 



JP,2003-313549,A [MEANS] 



invention is used for vacuum-ultraviolet-radiation excitation light emitting devices, such as PDP and a rare-gas lamp, it 
is suitable as an object for vacuum-ultraviolet-radiation excitation light emitting devices. 

[0026] The fluorescent substance of this invention can be excited with ultraviolet rays, X-rays, electron rays, etc. 
other than a vacuum ultraviolet area, and can be used for the fluorescent lamp and noctilucence display which made 
the ultraviolet rays, X-rays, and electron rays other than a vacuum ultraviolet area the source of excitation. X-ray 
inspection equipment, CRT, etc. 
[0027] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



,• EXAMPLE 



[Example] Next, although an example explains this invention in more detail, this invention is not limited to these 
examples. In the following examples and the example of a comparison, measurement of the brightness of a fluorescent 
substance was performed by using an excimer 146nm lamp (the USHIO, INC. make, H0012 mold) for a fluorescent 
substance within the vacuum tub below 6.7Pa (5x10-2Torr), and irradiating vacuum ultraviolet radiation. 
[0028] After heat-treating by holding example of comparison 1 blue fluorescent substance Ba0.9Eu0.1MgAI 10O17 (first 
[ an average of ] particle diameter of 0.4 micrometers) for 30 minutes at 500 degrees C in air, the pressure installed 
into the ambient atmosphere of a presentation of 5 volume %Xe-95 volume %Ne by 13.2Pa, and made it exposed to the 
plasma of 50W for 15 minutes. The fluorescent substance was taken out, brightness was measured and the obtained 
brightness was set to 1 00. 

[0029] After heat-treating by holding for 30 minutes at 500 degrees C in air, the pressure installed example of 
comparison 2 blue fluorescent substance calcium0.9215SrO.0485Eu0.03MgSi 206 (first [ an average of] particle 
diameter of 1.0 micrometers) into the ambient atmosphere of a presentation of 5 volume %Xe-95 volume %Ne by 
13.2Pa, and made it expose to the plasma of 50W for 15 minutes. The obtained brightness was 104, as a result of taking 
out a fluorescent substance and measuring brightness. 

[0030] The fluorescent substance used in the example 2 of example 1 comparison and the fluorescent substance used 
in the example 1 of a comparison are used as the fluorescent material A1 in this invention, and a fluorescent material 
B1, respectively. Weighing capacity is carried out so that 2O6/Ba0.9Euof weight ratio 

calcium0.9215Sr0.0485Eu0.03MgSi(s)0.1MgAI 10O17 of a fluorescent material may become 50/50. After heat-treating 
by holding in air the fluorescent substance which performed wet blending and was obtained by drying using ethanol for 
30 minutes at 500 degrees C, the pressure installed into the ambient atmosphere of a presentation of 5 volume %Xe-95 
volume %Ne by 1 3.2Pa, and made it exposed to the plasma of SOW for 1 5 minutes. As a result of taking out a 
fluorescent substance and measuring brightness, light was emitted blue and the obtained brightness was 127. 
[0031] The fluorescent substance used in the example 2 of example 2 comparison and the fluorescent substance used 
in the example 1 of a comparison are used as the fluorescent material A1 in this invention, and a fluorescent material 
B1, respectively. Weighing capacity is carried out so that 2O6/Ba0.9Euof weight ratio 

calcium0.9215Sr0.0485Eu0.03MgSi(s)0.1MgAI 10O17 of a fluorescent material may become 80/20. After heat-treating 
by holding in air the fluorescent substance which performed wet blending and was obtained by drying using ethanol for 
—30 minutes at-500 degrees -Gi the pressure installed into-the-ambient-atmosphere of a-presentation of 5~volume-%Xe-95 
volume %Ne by 13.2Pa, and made it exposed to the plasma of SOW for 15 minutes. As a result of taking out a 
fluorescent substance and measuring brightness, light was emitted blue and the obtained brightness was 1 13. 
[0032] The fluorescent substance used in the example 2 of example 3 comparison and the fluorescent substance used 
in the example 1 of a comparison are used as the fluorescent material A1 in this invention, and a fluorescent material 
B1, respectively. Weighing capacity is carried out so that 2O6/Ba0.9Euof weight ratio 

calcium0.9215Sr0.0485Eu0.03MgSi(s)0.1MgAI 10O17 of a fluorescent material may become 20/80. After heat-treating 
by holding in air the fluorescent substance which performed wet blending and was obtained by drying using ethanol for 
30 minutes at 500 degrees C, the pressure installed into the ambient atmosphere of a presentation of 5 volume %Xe-95 
volume %Ne by 13.2Pa, and made it exposed to the plasma of SOW for 15 minutes. As a result of taking out a 
fluorescent substance and measuring brightness, light was emitted blue and the obtained brightness was 107. 
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